During an investigation into the precision and accuracy of the Technicon N-3A methodology for serum calcium, it was realised that the pattern of magnesium interference obtained on two different AutoAnalyzer systems was very different. Various possible reasons for the discrepancies between the results were investigated. Finally it was found that the different results were due to the use by one laboratory of a 'sample' filter with a wavelength of maximum transmission at 589 nm., although marked as having a peak transmission at 580 nm. Figure 1 shows the magnesium interference obtained using a 'sample' filter with a wavelength of maximum transmission at 589 nm. ( AutoAnalyzer consist of coupled coatings of interference systems 'cemented' to glass and it is characteristic that the transmission curve may be asymmetric ( Fig. 4A ). Furthermore, the sides of the curve may either be concave or convex (Fig. 4B, C. ).
The optical values for the filters are therefore defined in the following way. Tmas is the highest transmission reached and >' m is the nominal wavelength and is determined as follows (Fig. 4 ). The two wavelengths on the transmission curve >' 1 and Technicon >.. showing transmission equal to half the value of 79 later, 591 nm.). Figure 2 shows the same with a 'sample' filter with a peak at 575 nm. (>' m 578 nm.),
In the one case the magnesium decreased the apparent calcium reading and, in the other, increased it.
Subsequent investigation of 47 'sample' filters of 15 nominal wavelengths between 400 and 662 nm.
showed that the average difference of >' m from the nominal wavelength was 2.8 nm., and the deviations ranged from -6 to + 110m. (Fig. 3 Northam (1965) discussed the variability between AutoAnalyzer modules but did not investigate interference filters. The AutoAnalyzer, as a filter instrument, is subject to the same sources of error as any other filter instrument. The present findings show that variation in filters may be responsible for different results obtained on different AutoAnalyzer systems.
New filters should be examined to see that their spectral characteristics are correct and should be examined every year to determine the extent of their deterioration. Filters purchased before the improved specifications were introduced in 1964 are particularly suspect. The use of inaccurate filters may affect the accuracy of an assay and must affect its precision.
indicates that it may have exceeded its useful life. The manufacturers believe that with careful treatment filters should remain satisfactory for about 5 years. Tm, ." are noted. The wavelength midway between A 1 and AI is called Am. References to 'peak transmission values' in Technicon Bulletins refer to Am and this is the value marked on the filter.
The specifications for AutoAnalyzer 'sample' filters were improved in 1964 and the tolerances for Am were reduced from ± 6 nm. to ± 1 nm. The 'reference' filters are supplied to ± 10 nm. for Am and so it is important that 'sample' and 'reference' filters are not interchanged in the colorimeter. With age the silver coatings at the rim of the filter deteriorate with the result that the transmittance characteristics alter with time. The presence of slight shadows at the rim of the filter resembling 'Newton's Rings'
